Study objective-The prevalence of respiratory symptoms has been found in some studies to vary with social class. One explanation of this link may be the eVect of exposure to cigarette smoke. To investigate this, the relation between social class, smoking and respiratory symptoms was explored in a population based survey. Design-A cross sectional survey using a validated questionnaire. Setting-Two general practices in Staffordshire, United Kingdom. Patients-A random sample of 4237 patients aged 16 and over from two general practices in StaVordshire were mailed a questionnaire enquiring about respiratory symptoms and their severity. Main results-The severity of respiratory symptoms increased with increasing exposure to cigarette smoke and was greater among manual social classes. Current smokers (odds ratio (OR) = 2.9, 95% confidence limits (CI) 2.3, 3.6), past smokers (OR = 1.5, 95% CI 1.2, 1.8) and passive smokers (OR = 1.4, 95% CI 1.0, 1.8) were more likely to report the more severe respiratory symptoms compared with nonsmokers. Responders from social class V (OR = 2.4, 95% CI 1.3, 4.4) were more likely to report the more severe respiratory symptoms compared with social class I, as were responders from social classes IIIM (OR = 1.3, 95% CI 0.9, 1.9) and IV (OR = 1.4, 95% CI 0.9, 2.1). These eVects were independent of each other. Conclusions-This study has shown that social class is linked to the severity of respiratory symptoms, independently of smoking. Although the need to reduce and quit smoking in manual class households remains a crucial preventive issue, other mechanisms by which social class diVerences may influence symptom occurrence and severity need to be explored. (J Epidemiol Community Health 2000;54:340-343) The link between social deprivation and respiratory symptoms is unclear. Higher rates of hospital admission for asthma, 1 increased asthma mortality 2 and greater severity of asthmatic symptoms 3 have been observed in relation to social class and geographical deprivation. By contrast, the prevalence of symptoms such as wheeze has not been consistently found to vary with social class. [3] [4] [5] 
The link between social deprivation and respiratory symptoms is unclear. Higher rates of hospital admission for asthma, 1 increased asthma mortality 2 and greater severity of asthmatic symptoms 3 have been observed in relation to social class and geographical deprivation. By contrast, the prevalence of symptoms such as wheeze has not been consistently found to vary with social class. [3] [4] [5] One explanation of the link observed between asthma mortality and morbidity and social deprivation is the eVect of exposure to cigarette smoke. 6 7 Smoking is more frequent in deprived groups, 8 but recent studies indicate that there is uncertainty and controversy as to the exact nature of the association between respiratory symptoms, diagnosed asthma, and smoking, particularly in children. 9 10 We have investigated the role of smoking further in relation to respiratory symptoms in adults, by exploring the relation between such symptoms and smoking and social class in a population based survey in the United Kingdom.
Methods
A cross sectional survey was carried out in the adult registered populations of two general practices in StaVordshire, one urban, one rural. A random sample of 4237 patients aged 16 and over was selected from the total patients (n = 15 595) registered with the two practices. Patients were mailed a validated questionnaire 11 enquiring about 10 respiratory symptoms during the previous month. Each symptom was rated for its severity in the previous month according to a five category scale of frequency (never, on one or a few days, on several days, on most days, every day). In the original published paper presenting this scale the authors provided a series of weights for these five categories that, when combined across the 10 questions, produces an overall score of severity ranging from 0-37. 11 We have adopted this scale as published. A repeat questionnaire was mailed four weeks later to all nonresponders.
The questionnaire asked for the respondent's sex, date of birth and current smoking status, as well as information about both their own and partner's current (or last) occupation. Each respondent's social class was derived using the classification of the OYce of National Statistics. 12 This approach uses the occupation of householders to determine social class for the household as a whole. Households were classified into one of five social classes: I-Professional; II-Managerial; IIIN-Skilled Non-Manual; IIIM-Skilled Manual; IV-SemiSkilled Manual; V-Unskilled Manual.
To explore the eVect of smoking, responses to the questionnaire were coded into four categories. These were: current, past, passive, and non-smokers. Current smokers referred to people who had smoked regularly in the past year. Past smokers were those people who had not smoked regularly in the previous year, but had smoked regularly in the past. Passive smokers were defined as those respondents who were neither current or past smokers, but were exposed to cigarette (tobacco) smoke in the household as a result of another person(s) smoking. Non-smokers had neither smoked in the past year or previous to this period, and were not exposed to cigarette (tobacco) smoke as a result of someone else smoking in the household.
The severity score used was developed for use in asthmatics. 11 Given that our sample of subjects with respiratory symptoms represented a wider diagnostic group, we have carried out an age stratified analysis. In this, separate analysis was carried out for those aged 16-44 years and those aged 45 years and over, on the basis that chronic obstructive pulmonary disease (COPD) or non-respiratory causes of breathlessness (for example, cardiovascular disease) become more likely in the older age groups, whereas in the younger group this is less likely to be the case.
ANALYSIS
Bivariate analysis using descriptive statistics and statistical tests were used initially to explore the relation between social class, smoking and symptom severity. These relations were then explored further using linear and logistic regression models. In the linear regression, the symptom severity score was regressed against several predictor variables, including age, sex, general practice, smoking status and social class. The logistic regression was carried out to explore the interaction of the eVects of smoking and social class on symptom severity and to estimate odds ratios for the size of the associations between the predictor variables and symptom severity. In the logistic regression, the morbidity index was dichotomised into none to moderate and severe symptoms, where none to moderate ranged from scores of 0-4.1 (up to the median value) and severe referred to all scores above the median value. These were regressed against the same predictor variables as those used in the linear regression. Analysis was carried out in SPSS for Windows version 8.
Results

SYMPTOM PREVALENCE
After one repeat mailing, there were 2996 replies to the questionnaire (an unadjusted response of 71 per cent). The prevalence of the 10 respiratory symptoms is presented in table 1. The three most prevalent respiratory symptoms reported were day time coughing (63 per cent), breathlessness during exercise (56 per cent) and nocturnal coughing (48 per cent).
SYMPTOM SEVERITY
The overall median severity score for all adult respondents was 4.1 (table 2) . Men and women reported a similar severity of symptoms overall. However, older men (45 years and over) had a significantly greater severity score compared with women of the same age. Among smokers, severity was greatest in current smokers, while responders from manual social classes reported a greater severity of symptoms compared with non-manual classes.
SYMPTOM SEVERITY-MULTIVARIATE ANALYSIS
We explored these relations in a linear regression model. The morbidity index was regressed against age, sex, general practice, smoking status and social class. After adjusting for all the variables in the model, both smoking status and social class were found to be independently associated with the morbidity index (p < 0.001). There was a trend for greater symptom severity among the diVering categories of smokers compared with nonsmokers, while responders from the three manual social classes reported a greater severity of symptoms compared with non-manual responders.
To estimate the odds ratios for the independent eVects of these variables on symptom severity, an unconditional logistic regression was carried out. Table 3 gives the results. Current smokers (odds ratio = 2.9, 95% CI 2.3, 3.6), past smokers (odds ratio = 1.5, 95% CI 1.2, 1.8) and passive smokers (odds ratio = 1.4, 95% CI 1.0, 1.8) were more likely to report severe respiratory symptoms compared with non-smokers. Responders from social class V (odds ratio = 2.4, 95% CI 1.3, 4.4) were more likely to report severe respiratory symptoms compared with responders from social class I, as were those responders from social classes IIIM (odds ratio = 1.3, 95% CI 0.9, 1.9) and IV (odds ratio = 1.4, 95% CI 0.9, 2.1). There was no evidence of statistically significant positive interaction between the eVects of smoking status (current and past compared with passive and non) and social class (nonmanual compared with manual) on symptom severity (table 4) . Adjusting for age, sex and general practice, there was no interaction either on a multiplicative scale (p = 0.580 in a logistic regression), or on an additive scale (p = 0.625 in a linear regression).
Discussion
Two potential sources of bias need to be considered. Non-response to the survey may have been diVerential. In the study, we found response rates were similar for men (72 per cent) and women (70 per cent), while people aged 45 and over were more likely to respond to the questionnaire (80 per cent) compared with those aged between 16-44 (63 per cent). This latter diVerence, however, is unlikely to have aVected our main results that concern diVerences in symptom severity according to smoking status and social class within the group of responders.
A comparison of response rates by social class was not possible as occupational data were only available for those people who returned the questionnaire, and not for the whole sample. However, an ecological measure of social deprivation was available for the whole sample, the census based Townsend 13 measure. Based on this latter measure, recorded response rates were similar in those living in aZuent (75 per cent) and deprived areas (71 per cent).
The second issue is recall bias. When collecting survey data that are dependent on people recalling information and events that may have occurred several months previously, recall may be influenced by current status. As our main findings concern the association of symptoms with social class and smoking status, misclassification of symptoms would tend to weaken any observed associations. Systematic bias would only occur if smoking status or social class were strongly influencing recall. To tackle this issue in our study, we restricted the period of recall about the occurrence of respiratory symptoms to one month. This does not guarantee complete accuracy of responses, but it allows us to approach the data with a reasonable degree of confidence in the unbiased reporting of symptoms. 14 A further issue is our choice of respiratory symptom questionnaire. 11 This was originally developed for use as an outcome measure among diagnosed adult asthmatics, and its characteristics in a broader population have yet to be clearly established. However, we chose this measure because it was symptom-based, it had content and face validity with respect to the symptoms, and was well correlated with measures of general health status.
We found both smoking and social class were linked separately with the severity of respiratory symptoms. The positive relation between cigarette smoking and respiratory symptoms has been reported elsewhere. 15 Current smokers in our study had a higher prevalence and a greater severity of respiratory symptoms compared with non-smokers.
Prevalence figures for wheeze and asthma have not been consistently found to vary with social class. [3] [4] [5] In our study, the prevalence of respiratory symptoms was higher in respondents from manual social classes compared with non-manual classes. In addition, respondents from manual social classes reported a greater severity of symptoms. This confirms the findings from a previous study of respiratory symptoms. 3 We found respondents from social class V were almost two and a half times more likely to report severe symptoms compared with social class I, while people from classes IIIM and IV were approximately one and a half times more likely to report severe symptoms compared with social class I. These diVerences persisted after adjusting for age, sex, general practice and cigarette smoking. Although smoking prevalence was higher in manual groups, we have shown that there was a link between social class and respiratory symptoms that was independent of smoking. The influence of social class on symptom severity cannot be explained by smoking alone.
If the influence of social class on the severity of respiratory symptoms cannot be fully explained by people's smoking habits, what could account for these diVerences? There are at least two possible explanations. Firstly, social deprivation may be a measure of other factors involved in the aetiology of respiratory symptoms, such as environmental pollution, family history and occupational exposure. Secondly, people in lower social classes may not be receiving equivalent levels of care to those given to their more aZuent counterparts, thus increasing the likelihood of persistent symptoms. 16 People from deprived groups may be less likely to comply with medication, exacerbating their symptoms further, 17 or they may have restricted access to healthcare. 1 In conclusion, our study has shown that social class is linked to the severity of respiratory symptoms, independently of smoking. Given the role of smoking in respiratory symptoms and the higher prevalence of smoking exposure in manual class households, the need to reduce and quit smoking remains a crucial preventive issue, particularly in manual class households. However, other mechanisms by which social class diVerences may influence symptom occurrence and severity need to be explored. We are now examining consultation patterns in patients from diVerent social classes to further disentangle the influence of access to healthcare on these results.
